The Size of the Problem Occupational skin disease in coal-miners in Great Britain is an important medical and economic problem. The report of H.M. Chief Inspector for Mines (1950) shows the steady increase in the number of certificates of disablement for industrial dermatitis given under the Workmens Compensation Act from 402 in 1940 to 1,650 in 1947, and 1,588 up to July 5, 1948 . From that date the certificates given for dermatitis under the National Insurance (Industrial Injuries Prescribed Diseases) Regulations, 1948 , continued to increase to 3,100 in 1949, the last year for which figures are given in this report. These statistics cover all persons employed in the coal-mining industry, reaching a peak of 750,300 in 1944, but falling to 747,000 by the following year.
During the period 1940-44 the dermatitis certification rate per 1,000 workers employed underground in Great Britain rose from 0-7 to 5-1 and in the South Western Region from 0-6 to 6-6. The dermatitis certification rate for all employees for the years 1946-50 can be calculated from the total number of employees given in the report of the Chief Inspector of Mines, and shows an increase from 2-4 per 1,000 total employees in 1946 to 4-2 per 1,000 in 1949. Unfortunately, comparable figures for underground workers only to give a more exact picture are unobtainable.
Squire, Cruickshank, and Topley (1950) were able to show that in the engineering industry the actual incidence of dermatitis is higher than the certification rate indicates as many workers do not report the less severe attacks. The same is certainly true of the mining industry, and it is our experience that some miners continue at work even with extensive dermatitis. The statistics quoted, therefore, define the extent of the economic problem of industrial dermatitis but underestimate the size of the medical problem, for which no figures are yet available. Squire and his colleagues also drew attention to the fact that more certificates for dermatitis had been issued in all industries, even in those in which no technological changes have been introduced. They suggested that the increase might be more apparent than real and might be due to a greater willingness on the part of the worker to stop work as a result of improved social security.
Although it is the opinion of many practitioners in coal-mining districts that there has been a real and substantial increase in the incidence of dermatitis, there is no proof that such is the case and the actual incidence of dermatitis is unknown.
The Literature The diseases of miners have attracted the interest of medical men from the earliest times. The history of miners' diseases has been comprehensively reviewed by Rosen (1943) , but skin diseases in miners are rarely mentioned in the earlier literature. Ramazzini (1746) has two brief references. He refers to injury to the skin of the lower legs in those working in water, and also mentions what appears to be a form of skin ulceration. Incidental references to pustular eruptions are occasionally encountered but other diseases are rarely recorded. Thackrah (1832) makes no specific mention of skin diseases. Boens-Boissau (1862) , in his volume on the diseases and accidents of Belgian coal-miners, states specifically that skin diseases are less common in miners than one expects from the nature of their occupation. He devotes six pages to the skin and discusses ringworm, scabies, zoster, acne, bursitis, and eczema, but does not suggest that any is related to the occupation. The monograph of the Belgian, Kuborn (1863) , mentions 36 affections of the skin in a group of 1,518 miners but gives no details.
The authoritative works on occupational skin disease of the present century devote little attention to miners. Prosser White (1915) gives only a very brief reference to pigmented scars. Schwartz, Tulipan, and Peck (1947) devote less space to miners and workers in related occupations than to the theatrical profession and motion picture industry. 281 BRITISH JOURNAL OF INDUSTRIAL MEDICINE Heymann and Freudenberg (1925) published a detailed statistical study of the morbidity and mortality of Ruhr miners, but he made no reference to dermatitis. A United States Public Health Service Bulletin (Flinn, Seifert, Brinton, Jones, and Franks, 1941) devoted to the health of soft-coal-miners is naturally mainly concerned with silicosis. " Other occupational hazards did not appear to be of significance . . . Miners' nystagmus, bursitis, and allied conditions were not observed." This negative evidence suggests that dermatitis in miners has become a more serious problem in recent years and that the incidence may differ from country to country. Dowling and Brain (1934) described an outbreak of a widespread pustular eruption which affected about 100 miners in a hot pit. Knowles (1944) Sneddon (1951) drew attention to the long period at work (average 15 years in his 59 colliery workers) before dermatitis develops. He considered ageing of the skin to be an important factor in predisposing to dermatitis and suggests that the repeated washing which the miner cannot avoid may also be a contributory factor. Only two of his patients had an occupational dermatitis due to sensitization and inboth cases the rubber lining of the pit helmet was responsible. Atkins and Marks (1952) reported a careful investigation of beat disorders. They were able to demonstrate that the attacks usually resulted from the extension of a staphylococcal infection.
The Miner
The special working conditions inseparable from the occupation of mining have developed in the miner certain well-defined mental characteristics and the segregation of miners into sometimes isolated communities devoted almost exclusively to mining has accentuated the differences in outlook resulting from the occupation itself. Although improved transport facilities and the government-sponsored development of trading estates in mining districts are tending to break down these differences, the miner still retains many of his traditional attitudes.
The miner's relations with his employers have often been unhappy and for many years such improvements in his working conditions as he was able to obtain followed lengthy industrial disputes. Many of the older miners have known long years of unemployment and insecurity and probably a majority of the younger miners are the sons of such men. Dickson (1936) , writing of his impressions of a lifetime in general practice in a Scottish mining district, noted an increased incidence of peptic ulcer and nervous symptoms among miners. He suggested that the change from individual heaving at piece rates to the noisy monotonous mechanical cutting at shift rates might be in some way responsible. He noted a passive dissatisfaction with the work and insisted that " comfort" in its widest sense is necessary to maintain health.
Halliday (1948) Since the introduction of water infusion of the coal face to suppress dust, maceration of the skin of the hands has become more frequent, but it was always common in those mines which were wet from the percolation of water through overlying strata. In some mines there may be several inches of ground water, of which the salt content is variable. Miners sometimes complain that the water in certain mines " stings " or " smarts ".
The miner's skin is subjected to trauma in a variety of ways. The hands and forearms are exposed to frequent injury, but the hazard is no greater than that of any heavy manual worker. Friction between the skin and the top of the boot, the gaiters, the belt, the back of the helmet, the battery, and the battery straps may be great and the effect on the skin is accentuated when particles of coal or stone dust are rubbed into the skin in these sites.
Apposed skin surfaces are inevitably rubbed together in any heavy occupation, but the miner may be compelled to work for long periods in unusual postures which may bring into close apposition such surfaces as the forearm and the thigh. Since the introduction of pithead baths in many collieries, some miners wear the same working clothes for too long and their clothes may become harshly abrasive from impregnation with coal dust and oil. Socks in this state may well be a contributory factor in dermatitis of the lower leg and foot. Some miners, still influenced by old superstitions, wear a body belt of coarse wool or do not wash the small of the back. Allergic sensitization to clothing is uncommon, but occasionally some component of the boots or the rubber helmet band is responsible.
It is not known whether the miner's relative lack of exposure to sun is of any significance in making him more susceptible to dermatitis.
Comparison of Dermatitis in Miners and Non-miners
As a preliminary to a planned investigation into skin disease in miners, the clinical notes of some 103 miners (first series) referred for examination by the Ministry of Pensions and National Insurance were examined and compared with those of 80 patients (second series) employed in other industries in South Wales similarly referred.
It was found possible to arrange the incidence of skin disease in the two groups as follows: (1) Non-occupational, e.g., pyogenic infections such as impetigo, psoriasis, seborrhoeic dermatitis, etc.; (2) occupational or aggravated by occupation; (3) doubtful, where occupational irritation could not be completely excluded, e.g., pompholyx, atopic eczema, folliculitis. Table I relates the incidence to age, and "duration" is the time during which the patient was assessed.) Figures for tinea pedis are included in Table 1 since it is accepted for injury benefit in miners using pithead baths. Greatly differing clinical patterns are seen in the two groups, and all these differences are shown in Fig. 1 . Oil folliculitis was seen in one miner and three non-miners and there were two cases of chloracne in non-miners.
The figures confirm the experience of others that most cases occur in the 30 to 50 age-groups, but a further peak in the sixth decade occurs in miners (Nils and Skog, 1953) . The recognized high incidence between 45 and 55 years of age has been attributed with little supporting evidence to ageing of the skin. MacCormac (1937) showed a precisely similar curve of incidence in non-occupational eczema.
Accepting the necessary case selection it seems that dermatitis in miners is more common on the lower legs, groins, and thighs than in other sites, whilst in other industries the hands and forearms are more often affected. Squire and others (1950) showed that most cases of dermatitis in the light engineering industry originate on the hands and forearms. The figures of long duration underline the chronic nature of the condition.
These facts stimulated a fuller statistical investigation into the natural history of dermatitis in coalminers of South Wales.
Planned Statistical Investigation A proforma was prepared for punch card analysis in consultation with a statistician.
The material consisted of Glamorgan miners and a few from Monmouthshire referred to hospital as out-patients. They were examined by three dermatologists separately, or by two working together. Of 70 proformas completed, only 53 were found suitable for analysis, made up of 33 occupational and 20 non-occupational cases. There were too many essential omissions from the remainder for them to be useful.
More than half of the cases of occupational In only a small minority of cases can occupational dermatitis in coal-miners be attributed to specific irritants and sensitizers are very rarely responsible. The patterns of dermatitis encountered in miners are consistent with the hypothesis that physical factors-heat, maceration with water, dust, small coal, and trauma-play major roles in their provocation and perpetuation. Soiled and dirty clothes may be important in association. Secondary infection is common and probably of clinical significance.
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